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Sunday, February 8, 2015 19asignificant effect of the toxin is found, possibly related to decreased lipid
mobility [4].
Here we will provide an overview of membrane texture in a range of systems
and describe our efforts to understand and systematize the observations.
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[3] Langmuir, (2014). DOI:10.1021/la5023054
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Giant plasma membrane vesicles (GPMVs) isolated from mammalian cell
lines contain coexisting liquid phases at low temperature, a single liquid
phase at elevated temperatures, and undergo robust micron-sized critical fluc-
tuations near the miscibility transition which is typically close to room tem-
perature. In past work, we have measured the temperature dependence of
critical composition fluctuations and speculated that mammalian cells tune
their membrane composition to maintain a room temperature critical point
in order to experience <100nm super-critical composition fluctuations under
growth conditions of 37C [1]. Here, we present evidence that cells actively
tune membrane critical temperatures (Tc) to a specific temperature difference
below growth temperatures by preparing GPMVs from ZF4 cells, a zebrafish
cell line that is capable of growing at temperatures ranging between 20 and
32C. As was the case in mammalian cell lines, ZF4 cells produce GPMVs
with coexisting liquid phases at low temperature and micron-sized critical
fluctuations near the miscibility transition. ZF4 derived GPMVs transition
temperatures shift to lower values when cells are grown at lower temperature,
such that Tc was 16.851.2C below growth temperatures for ZF4 cells
grown between 20 and 32C. We also examined the time-course of Tc adjust-
ment by preparing GPMVs from cells adapted for growth at 28C then sub-
sequently grown at 20C. Transition temperatures adjust with a time-constant
of 1.5 days, in good correspondence with the doubling time under these
growth conditions.
1.S.L. Veatch, P. Cicuta, P. Sengupta, A. Honerkamp-Smith, D. Holowka, B.
A. Baird. ACS Chem Biol. 2008 3(5):287-93. (2008)Platform: Ion Channels, Pharmacology, and
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The ability of amantadine to block wild-type influenza A M2 is profoundly
influenced by its position and orientation in the channel, which in turn affect
the drug’s hydration state, according to molecular dynamics simulations. Um-
brella sampling results reveal that amantadine has strong binding free energy in
wild-typeM2, accompanied by low lateral water density, when it is initially ori-
ented with its amine toward the C-terminus of the protein and its adamantane
cage is positioned between Ser31 alpha carbons and in contact with the Val27
side chains. In critical regions of the reaction coordinate, simulations show that
the drug frequently rotates to this orientation even when started in the opposite
orientation. In contrast, the prevailing influenza A M2 mutant (S31N) shows no
significant difference in the likelihood of amantadine orientation-reversal be-
tween simulations of opposite initial orientation. Furthermore, in free simula-
tions of the S31N, the drug shows a high propensity to drop deeper into the
channel, where lateral water density becomes high. High lateral water density
should facilitate proton transport past the drug: the drug binds but does not
block. The differences in amantadine behavior between the Ser31 and Asn31
variants suggest that residue 31 plays a key role in orientation- and position-
specific block of M2 by amantadine and that an Asn31 mutation increases
mobility and rotational freedom of amantadine in the mutant M2 (S31N).
Consequently, the success of future anti-influenza drugs may depend on their
ability to adopt specific orientations as they plug the Val27-lined opening of
the channel.93-Plat
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CFTR is the only member of the ATP-binding cassette (ABC) protein super-
family that functions as an ion channel. Once its regulatory (R) domain is phos-
phorylated, CFTR will harness the free energy from ATP binding/hydrolysis in
the nucleotide-binding domains (NBDs) to power the conformational changes
of the gate located in the transmembrane domains (TMDs). We inadvertently
found that some permeant anions such as nitrate or bromide, when applied to
the cytoplasmic side of the channel, can increase the Po of CFTR by raising
slightly the opening rate but decreasing considerably the closing rate. Since ni-
trate also decelerates non-hydrolytic closing, we conclude that the effect of ni-
trate is independent of ATP hydrolysis. Surprisingly, despite their markedly
different physical properties, the gating effects of nitrate are remarkably similar
to those of VX-770, a well-characterized CFTR potentiator now used in clinics.
Nonetheless, while VX-770 is equally effective when applied from either side
of the membrane, nitrate potentiates gating mainly from the cytoplasmic side,
implicating a common mechanism for gating modulation but via two distinct
sites of action. Since nitrate increases the Po of DR- as well as DNBD2-
CFTR, we exclude the R domain and NBD dimer as potential targets for nitrate.
Furthermore, for both G551D- andDNBD2-CFTR, two mutants with extremely
low Po, we show that the fold-increase of the Po by nitrate plus VX-770 is virtu-
ally the same as the product of fold increases by individual reagents. Collec-
tively, our data suggest that nitrate and VX-770 independently affect CFTR
gating by shifting the equilibrium of gating conformational changes of the
TMDs towards the open channel configuration. These results may not only
shed light on the future development of novel therapeutical reagents, but also
provide insights into the coupling mechanism of gate opening/closing and
NBD dimerization/dissociation.
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The g-amino butyric acid type A (GABA(A)) receptor is an ionotropic receptor
critical for inhibitory signaling in the central nervous system. GABA(A) recep-
tors are positively modulated by numerous general anesthetics and likely
contribute to the effects of general anesthesia. Several site-directed mutagen-
esis and photoaffinity labeling experiments have suggested numerous potential
binding sites for general anesthetics, as well as other modulators of GABA(A)
receptors including neurosteroids and thyroid hormone. The absolute affinities
of the modulator for each site are unknown, however, making it challenging to
determine which of the many sites is occupied at clinical concentrations. Mea-
surement of modulator affinity for individual sites is challenging experimen-
tally, while isolation of individual sites in computational methods is
relatively straightforward. Here we use the Alchemical Free Energy Perturba-
tion (AFEP) method combined with molecular dynamics simulations to calcu-
late absolute binding affinities of propofol and sevoflurane for pore and
intersubunit sites on a homology model of an a1b3g2 GABA(A) receptor, after
initial coordinates were determined with automated docking. We calculate sig-
nificant differences in general anesthetic affinity for pore and intersubunit sites
at various interfaces, consistent with a complex dose-response curve in which
low affinity sites are associated with inhibition and high affinity sites are asso-
ciated with potentiation.
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Cystic fibrosis (CF) is usually caused by F508del mutation in the CFTR gene.
Normally, CFTR protein aids in salt transport across the apical surface of
epithelia, keeping their surface hydrated. F508del results in decreased surface
expression of CFTR, leading to dehydration of the surface. This makes the lung
